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54) DRIVE METHOD FOR OPTOELECTRONIC DEVICE, OPTOELECTRONIC DEVICE, AND ELECTRONIC 
iQUIPMENT 

57)Abstract: 

>ROBLEM TO BE SOLVED: To provide a method for making a multi- 
radation display of an optoelectronic device by a time gradation method, 
/ithout having to provide reset lines. 

SOLUTION: The optoelectronic device is provided with optoelectronic 
lements, driving transistors which drive them, and switching transistors 
/hich control the drive transistors corresponding to intersections of 
canning lines and datalines and obtains gradations, by repeating setting 
nd resetting operations as prescribed by a setting step, wherein an on- 
ignal is supplied to a switching transistor via a scanning line and then a 
etting signal selecting whether a drive transistor turns on or off is 
uppli d to the drive transistor and a resetting step, wherein the on-signal 
; supplied to the switching transistor through the scanning line and then 
reset signal for turning on or off the driving transistor is supplied to the 
rive transistor. 
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LAIMS 



Hlaim(s)] 

Ulaim 1] It corresponds to the intersection of the scanning line and the data line, and is an electro-optics element. The 
riving transistor which drives this electro-optics element The switching transistor which controls this driving 
ansistor Are the drive method of electro-optics equipment equipped with the above, and the 1st ON signal is given to 
ie aforementioned switching transistor through the aforementioned scanning line. The set step which gives the set 
gnal which chooses a flow or un-flowing corresponding to the period which gives the ON signal of the above 1st to 
ie aforementioned driving transistor through the aforementioned data line and the aforementioned switching 
ansistor, [ of the aforementioned driving transistor ] The 2nd ON signal is given to the aforementioned switching 
ansistor through the aforementioned scanning line. It is characterized by including the reset step which gives the reset 
gnal which presupposes un-flowing the aforementioned driving transistor corresponding to the period which gives the 
N signal of the above 2nd to the aforementioned driving transistor through the aforementioned data line and the 
brementioned switching transistor. 

Ulaim 2] It is the drive method of the electro-optics equipment characterized by including the 1st subhorizontal 
canning period for a horizontal scanning period performing the aforementioned set step in the drive method of electro- 
des equipment according to claim 1, and the 2nd subhorizontal scanning period for performing the aforementioned 
set step. 

^lairn 3] The drive method of the electro-optics equipment characterized by performing the aforementioned set step 
;t during the horizontal scanning, and performing the aforementioned reset step 2nd during the horizontal scanning in 
e drive method of electro-optics equipment according to claim 1 . 

^lairn 4] The drive method of the electro-optics equipment characterized by obtaining gradation by repeating set-reset 
aeration specified at the aforementioned set step and the aforementioned reset step two or more times in the drive 
ethod of electro-optics equipment according to claim 1 to 3. 

^laim 5] The drive method of the electro-optics equipment characterized by the time intervals between the 
brementioned set steps of the aforementioned set-reset operation and the aforementioned reset steps which are 
peated two or more times differing in the drive method of electro-optics equipment according to claim 4, 
spectively. 

?laim 6] In the drive method of electro-optics equipment according to claim 4 or 5, all the time intervals between the 
brementioned set steps of the aforementioned set-reset operation and the aforementioned reset steps which are 
peated two or more times differ, and the ratio of these time intervals is about 1 :2 on the basis of the minimum time 
terval among the aforementioned time intervals. : .. The drive method of the electro-optics equipment characterized 
r being set up so that it may be set to :2n (n is one or more integers). 

Haim 7] It is the drive method of the electro-optics equipment characterized by being the signal which determines the 
ritch-on of the aforementioned driving transistor instead of the aforementioned set signal choosing a flow or un- 
Dwing in the drive method of electro-optics equipment according to claim 1 to 6. [ of the aforementioned driving 
ansistor ] 

✓laim 8] The drive method of the electro-optics equipment characterized by the aforementioned electro-optics 
ement being organic electroluminescent element in the drive method of electro-optics equipment according to claim 1 
7. 

:iaim 9] Electro-optics equipment characterized by driving by the drive method of electro-optics equipment 
wording to claim 1 to 8. 

:iaim 10] The electro-optics equipment characterized by to include the drive circuit which it is [ circuit ] electro- 
des equipment equipped with the electro-optics element, the driving transistor which drives this electro-optics 
ement, and the switching transistor which controls this driving transistor, generates the signal which makes the 
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forementioned switching transistor an ON state or an OFF state corresponding to the intersection of the scanning line 
nd the data line, and generates the signal which corresponds to this, and sets or resets the aforementioned driving 
ansistor. 

Zlsim 1 1] It corresponds to the intersection of the scanning line and the data line, and is an electro-optics element, 
he driving transistor which drives this electro-optics element The switching transistor which controls this driving 
ansistor It is electro-optics equipment equipped with the above, and is characterized by including the scanning-line 
river who supplies the signal which makes the aforementioned switching transistor an ON state or an OFF state to the 
forementioned scanning line, and the data-line driver who supplies the signal which corresponds to operation of the 
forementioned scanning-line driver, and sets or resets the aforementioned driving transistor to the aforementioned 
ata line. 

^laim 12] Electro-optics equipment characterized by to give the ON signal for performing the reset step which resets 
le set step and the aforementioned electro-optics element which are electro-optics equipment equipped with the 
(ectro-optics element, the driving transistor which drives this electro-optics element, and the switching transistor 
-hich controls this driving transistor, and set the aforementioned electro-optics element corresponding to the 
itersection of the scanning line and the data line to a switching transistor through the scanning line. 
i;iaim 13] Electro-optics equipment characterized by the aforementioned electro-optics element being organic 
ectroluminescent element in electro-optics equipment according to claim 1 0 to 1 2. 

Illaim 14] Electronic equipment by which it comes to mount the aforementioned electro-optics equipment according 
> claim 9 to 13. 



Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

[Tie technical field to which invention belongs] this invention relates to electronic equipment equipped with the drive 
lethod of an organic electroluminescence display, the drive method of the suitable electro-optics equipment for an 
rganic electroluminescence display, electro-optics equipment, and these electro-optics equipment. 
)002] 

Description of the Prior Art] The organic electroluminescence (electroluminescence) display using an organic material 
3 a luminescent material of a light emitting device attracts attention recently as what has the potential which is 
Kcellent in extensive angle-of- visibility niature, and can respond enough to the request from commercial scenes, such 
3 thin-shape-izing of display, lightweight-izing, a miniaturization, and low-power-izing. 

)003] Although organic electroluminescence displays differ in the conventional liquid crystal display etc. and it is 
ecessary to control the luminescence state of a light emitting device by current To one of such the methods The 
'onductance Control method () [ T.] Shimoda, M.Kimura, et al., Proc.Asia Display 98, 217, M.Kimura, et al., IEEE 
rans.Elec;Dev.46, and 2282 (1999), There are M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., Dig.AM-LCD 
000, and to be published. This method is the method of controlling the luminescence state of a light emitting device 
y current value in analog, and is performed by changing the potential given to the gate electrode of the driving 
ansistor which specifically participates in the drive of a light emitting device. However, when using the TFT which 
tspersion in a current characteristic tends to produce, the difference in the current characteristic of each transistor may 
e directly reflected as heterogeneity of the luminescence state of a light emitting device. 
)004] Then, the area gradation method (M.Kimura, et al., Proc.Euro Display'99 Late-News Papers, 71, JP,9- 
33107,A, M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., J.SID, to be published, M.Kimura, et al., Dig.AM- 
CD2000, to be published) was invented. An area gradation method is the method of controlling the luminescence 
:ate of a light emitting device, without using the luminescence state of middle brightness unlike the above-mentioned 
onductanceControl method. That is, it is the method of dividing into two or more sub-picture elements the pixel 
Tanged in the shape of a matrix, choosing either of two states in the perfect luminescence state of the light emitting 
evice contained in those sub-picture elements, or the perfect state where light is not emitted, changing the gross area 
f the sub-picture element which is in a perfect luminescence state among two or more sub-picture elements, and 
erforming a gradation display. By the area gradation method, since it is not necessary to set up the middle-current 
alue corresponding to the luminescence state of middle brightness, the influence of the current characteristic of a 
ansistor which drives a light emitting device is reduced, and the uniform disposition top of quality of image is 
Gained. However, by this method, the number of gradation will be restricted by the number of sub-picture elements, 
id since it is necessary to divide a pixel into more sub-picture elements in order to make [ more ] the number of 
radation, there is a trouble that pixel structure becomes complicated. 

)005] The time gradation method (M.Kimura, et al., Proc.IDW 99, 171, M.Kimura, et al., Dig.AM-LCD 2000, to be 
ublished, M.Mizukami, et al., Dig.SID 2000, 912, K.InUkai, et al., Dig.SID 2000, 924) was invented to it. 
)006] A time gradation method is a method of changing the period in the perfect luminescence state of the light 
nitting device in one frame, and obtaining gradation. Therefore, in order to make [ many ] the number of gradaition 
ke an area gradation method, it is not necessary to establish many sub-picture elements, and since the combined use 
ith an area gradation method is also possible, it is expected as a promising method for performing a gradation display 
i digital one. 
)007] 

> roblem(s) to be Solved by the Invention] However, by the time gradation method of SES (Simultaneous-Erasing- 
can) reported by "K.Inukai, et al., Dig.SID 2000, and 924", in addition to the scanning line, a reset line is further 
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seded, and there is a trouble that luminescence area contracts. Then, the 1st purpose of this invention is offering the 
lethod of obtaining the gradation of electro-optics equipment without a reset line, and is offering the method of 
staining the gradation of electro-optics equipments, such as an organic electroluminescence display, by the time 
radation method especially. Moreover, it is the 2nd purpose to offer the electro-optics equipment driven by this drive 
iethod. 
>008] 

vleans for Solving the Problem] In order to attain the 1st purpose of the above, the drive method of the 1st electro- 
ptics equipment of this invention The driving transistor which drives an electro-optics element and this electro-optics 
ement corresponding to the intersection of the scanning line and the data line, The switching transistor which controls 
ds driving transistor, Are the drive method of **************** equipment and the 1st ON signal is given to the 
ibrementioned switching transistor through the aforementioned scanning line. The set step which gives the set signal 
hich chooses a flow or un-flowing corresponding to the period which gives the ON signal of the above 1 st to the 
brementioned driving transistor through the aforementioned data line and the aforementioned switching transistor, 
of the aforementioned driving transistor ] The 2nd ON signal is given to the aforementioned switching transistor 
trough the aforementioned scanning line. It is characterized by including the reset step which gives the reset signal 
hich presupposes un-flowing the aforementioned driving transistor corresponding to the period which gives the ON 
gnal of the above 2nd to the aforementioned driving transistor through the aforementioned data line and the 
brementioned switching transistor. For this reason, the state of an electro-optics element can be chosen by giving an 
N signal to a switching transistor through the scanning line, making it correspond to this, and supplying a set signal 
: a reset signal from the data line, without forming a reset line. Here, an electro-optics element and electro-optics 
juipment mean the element and equipment by which a luminescence state and an optical property are controlled 
ectrically. As an example of electro-optics equipment, display, such as luminescence display, a liquid crystal display, 
: electrophoresis display, is mentioned. 

>009] In addition, it lets this specification pass and an ON signal means the signal which chooses the ON state of a 
vitching transistor. The 1st ON signal is given to the aforementioned switching transistor through the aforementioned 
canning line, moreover, this specification ~ letting it pass — "— The step which gives the set signal which chooses a 
ow or un-flowing corresponding to the period which gives the ON signal of the above 1st to the aforementioned 
riving transistor through the aforementioned data line and the aforementioned switching transistor" is defined as a "set 
ep". [ of the aforementioned driving transistor ] "The 2nd ON signal is given to the aforementioned switching 
ansistor through the aforementioned scanning line. The step which gives the reset signal which presupposes un- 
owing the aforementioned driving transistor corresponding to the period given to the ON signal of the above 2nd to 
ie aforementioned driving transistor through the aforementioned data line and the aforementioned switching 
ansistor" is defined as a "reset step." The 1st ON signal and the 2nd ON signal do not mean two ON signals which not 
scessarily continued, but the case where it is set up dispersedly in time is also included. 

>010] The drive method of the 2nd electro-optics equipment of this invention is characterized by a horizontal scanning 
sriod containing the 1st subhorizontal scanning period for performing the aforementioned set step, and the 2nd 
lbhorizontal scanning period for performing the aforementioned reset step. Here, the 1st subhorizontal scanning 
sriod needs to differ from the 2nd subhorizontal scanning period mutually. For this reason, the aforementioned set 
ep and the aforementioned reset step do not overlap. In addition, the subhorizontal scanning period of the above 1st 
id the subhorizontal scanning period of the above 2nd do not mean two subhorizontal scanning periods which not 
scessarily continued, but the case where it is set up dispersedly is also included. Moreover, it does not need to be 
mtained during the horizontal scanning with not necessarily same the subhorizontal scanning period of the above 1 st 
id the subhorizontal scanning period of the above 2nd, and may be contained during the different horizontal scanning. 

)01 1] In the drive method of above electro-optics equipment, it is characterized [ performing the aforementioned set 
ep 1st during the horizontal scanning and performing the aforementioned reset step 2nd during the horizontal 
banning, and ] by the drive method of the 3rd electro-optics equipment of this invention. Here, the 1st horizontal 
canning period needs to differ from the 2nd horizontal scanning period mutually. For this reason, the aforementioned 
5t step and the aforementioned reset step do not overlap. In addition, what is necessary is not to perform the 
? orementioned set step and the aforementioned reset step using all the times of one horizontal scanning period, and 
ist to perform them within a horizontal scanning period. Moreover, it lets this specification pass and the case as which 
ie 1 st horizontal scanning period and the 2nd horizontal scanning period mean two horizontal scanning periods which 
Dt necessarily continued where it is set up that there is nothing then and dispersedly is also included. 
)012] The drive method of the 4th electro-optics equipment of this invention is characterized by obtaining gradation 
i the drive method of above electro-optics equipment by repeating the aforementioned set-reset operation specified at 
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le aforementioned set step and the aforementioned reset step two or more times. For this reason, since the state of an 
lectro-optics element is chosen at the aforementioned set step and the state is held to the aforementioned reset step, it 
ecomes possible by repeating this set-reset operation two or more times to obtain gradation. In addition, it lets this 
pecification pass and set-reset operation defines it as operation specified at the set step defined previously and a reset 
tep. 

3013] The drive method of the 5th electro-optics equipment of this invention is characterized by the time intervals 
etween the aforementioned set steps and the aforementioned reset steps which are repeated two or more times 
iffering, respectively in the drive method of above electro-optics equipment. 

)014] For the drive method of the 6th electro-optics equipment of this invention, in the drive method of above electro- 
ptics equipment, all the time intervals between the aforementioned set steps and the aforementioned reset steps which 
re repeated two or more times differ, and the ratio of these time intervals is about 1 :2 on the basis of the minimum 
me interval among the aforementioned time intervals. : It is characterized by being set up so that it may be set to :2n 
a is one or more integers). For example, when the ratio of the aforementioned time interval performs two set-reset 
peration of 1 :2, the display of four gradation of 0, 1 , 2, and 3 is possible. On the other hand, when the ratio of the 
forementioned time interval performs two set-reset operation of 1 :1, it becomes three gradation of 0, 1, and 2. That is, 
y the drive method of this electro-optics equipment, the number of gradation maximum by the minimum repeat of set- 
jset operation is obtained. In addition, the ratio of the aforementioned time interval is not necessarily 1 :2 correctly. : .. 
: is not necessary to be :2n (for n to be one or more integers), and it is good if exact to the grade which can bear the 
radation precision needed. 

)015] The drive method of the 7th electro-optics equipment of this invention is characterized by the aforementioned 
5t signal being a signal which determines the switch-on of the aforementioned driving transistor instead of choosing a 
ow or un-flowing in the drive method of above electro-optics equipment. [ of the aforementioned driving transistor ] 
his means the middle-switch-on besides two states, un-flowing [ the flow of a driving transistor and ], being chosen, 
ad getting, and can realize it by giving a set signal as voltage which has a continuous value or three values or more 
'hich were set up dispersedly. This drive method is a method effective in realizing many numbers of gradation. 
)016] The drive method of the electro-optics equipment of the octavus of this invention is characterized by the 
forementioned electro-optics element being organic electroluminescent element in the drive method of above electro- 
ptics equipment. Generally organic electroluminescent element has the advantage that power consumption is small. 
)017] The 1st electro-optics equipment of this invention is characterized by driving by the drive method of above 
lectro-optics equipment. 

)018] The 2nd electro-optics equipment of this invention is electro-optics equipment equipped with the electro-optics 
lement, the driving transistor which drives this electro-optics element, and the switching transistor which controls this 
riving transistor corresponding to the intersection of the scanning line and the data line, and is characterized by to 
iclude the drive circuit which generates the signal which makes the aforementioned switching transistor an ON state 
r an OFF state, and generates the signal which corresponds to this, and sets or resets the aforementioned driving 
ansistor. 

)019] The 3rd electro-optics equipment of this invention corresponds to the intersection of the scanning line and the 
ata line. An electro-optics element and the driving transistor which drives this electro-optics element, The switching 
ansistor which controls this driving transistor, With the scanning-line driver who is **************** equipment 
id supplies the signal which makes the aforementioned switching transistor an ON state or an OFF state to the 
forementioned scanning line It is characterized by including the data-line driver who supplies the signal which 
Drresponds to operation of the aforementioned scanning-line driver, and sets or resets the aforementioned driving 
ansistor to the aforementioned data line. 

)020] Corresponding to the intersection of the scanning line and the data line, the 4th electro-optics equipment of this 
ivention is electro-optics equipment equipped with the electro-optics element, the driving transistor which drives this 
ectro-optics element, and the switching transistor which controls this driving transistor, and is characterized by to 
ive the ON signal for performing the reset step which resets the set step and the aforementioned electro-optics 
ement which set the aforementioned electro-optics element to a switching transistor through the scanning line. In 
idition, the meaning of a set step and a reset step is the same meaning substantially with the set step and reset step in 
claim 1 here, respectively, for this reason, the 1 - of this invention — the 4th electro-optics equipment does not need 
le reset line for performing a time gradation method Therefore, it has the advantage that the occupancy area of 
ifficient electro-optics element is securable. In addition, if it establishes a sub-picture element in the pixel of this 
ectro-optics equipment when you need much more numbers of gradation, the combined use with an area gradation 
lethod can also be performed. 

)021] The 5th electro-optics equipment of this invention is characterized by the aforementioned electro-optics element 
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eing organic electroluminescent element in above electro-optics equipment. 

)022] The 1st electronic equipment of this invention is characterized by being electronic equipment by which it comes 

> mount above electro-optics equipment. 

)023] 

embodiments of the Invention] Hereafter, the desirable example of this invention is explained. 
)024] The fundamental circuit concerning the example of this invention is equipped with the polycrystal silicon TFT 
ow-temperature poly-Si TFT) formed in the low-temperature process of 600-degree less than Centigrade. Low- 
mperature poly-Si Since TFT can be formed on a cheap glass substrate by the large area and can build in a drive 
ircuit on a panel, it is suitable for manufacture of electro-optics equipment. Moreover, also in small size, since 
orrent-supply-source capacity is high, it is suitable also for the high definition current luminescence display device. In 
idition, low-temperature poly-Si this invention is applicable also to the electro-optics equipment driven by the so- 
iled organic TFT which uses amorphous silicon TFT (a-Si TFT), the transistor of the silicon base, or an organic 
smiconductor besides TFT. 

)025] The pixel equal circuit of the electro-optics equipment concerning the example of this invention is shown in 
rawing 1 . Here, the light emitting device was used as an electro-optics element. The scanning line (SI), the data line 
Dl), and a power supply line (V) are formed, and it corresponds to the intersection of the scanning line (SI) and the 
ata line (Dl). A light emitting device (LI 1) and the driving transistor which drives a light emitting device (LI 1) 
)T1 1), It is electro-optics equipment equipped with the switching transistor (ST 1 1) which controls this driving 
ansistor (DTI 1), and the capacitor (CI 1), and the end of a light emitting device (LI 1) is connected to cathode (A). * 
ere, since a driving transistor (DTI 1) is p type, the flow of a driving transistor (DTI 1) is chosen by the data signal of 
»w voltage, and a light emitting device (LI 1) will be in a luminescence state. On the other hand, un-flowing [ of a 
riving transistor (DTI 1) ] is chosen by the data signal of high potential, and a light emitting device will be in the state 
here light is not emitted. In addition, in the pixel equal circuit shown in this drawing, although a switching transistor 
JT1 1) is n type and a driving transistor (DTI 1) is p type, it is not limited to this. 

)026] Drawing 2 is drawing showing the wiring and pixel arrangement of electro-optics equipment concerning the 
cample of this invention. A pixel is formed in the shape of a matrix of two or more scanning line (SI, S2 ....) and two 
f more data lines (Dl , D2 ....), and two or more pixels are formed corresponding to the intersection of each scanning 
ne and the data line. For example, the pixel 1 1 is formed corresponding to the intersection of SI and Dl . Although the 
dng of a pixel containing a switching transistor (ST1 1) and a capacitor (CI 1) as shown in drawin g 1 , a driving 
ansistor (DTI 1), and a light emitting device (LI 1) is fondamental, you may include two or more sub-picture elements 
i the pixel. In addition, the power supply line is omitted in this drawing. 

>027] The drive method of the electro-optics equipment concerning the example of this invention is shown in dr awin g 
. In addition, the horizontal scanning period (H) consists of two subhorizontal scanning periods (SH I and SH2) here, 
id a scanning signal and a data signal are either the signal of high potential, or a signal of low voltage. The 1st 
canning signal SS (SI) is supplied to the scanning line (SI), the 2nd scanning signal SS (S2) is supplied to the 2nd 
canning line (S2), and scanning signal SS (S3) supply is carried out at the 3rd scanning line (S3). 1st data signal DS 
)1) is supplied to the 1st data line Dl, 2nd data signal DS (D2) is supplied to the 2nd data line D2, and 3rd data signal 
S (D3) is supplied to the 3rd data line D3. In DS (Dl), DS (D2), and DS (D3), the portion shown with the slash 
lows a set signal, and the other portion shows.a reset signal. What is necessary is here, just to give the set signal of 
:gh potential, when making a light emitting device into the state where light is not emitted, although the data signal of 
ie low voltage which makes a light emitting device a luminescence state as a set signal is given. 
1028] "The subhorizontal scanning period SHI of the horizontal scanning period HI, the 1st ON signal is given to a 
vitching transistor (ST1 1) through the scanning line (SI). The data line Dl and a switching transistor (ST1 1) are 
inded for the set signal which chooses a flow or un-flowing corresponding to the period which gives the ON signal of 
te above 1st. [ of a driving transistor (DTI 1) ] It chooses luminescence or un-emitting light by" set step given to a 
riving transistor (DTI 1). [ of a light emitting device ] "The subhorizontal scanning period SH2 of the horizontal 
banning period H2 The 2nd ON signal is given to a switching transistor (ST1 1) through the scanning line (SI). The 
ita line Dl and a switching transistor (ST1 1) are minded for the reset signal which chooses un-flowing [ of a driving 
ansistor (DTI 1) ] corresponding to the period which gives the ON signal of the above 2nd. It chooses un-emitting [ of 
light emitting device ] light by" reset step which gives a reset signal to the aforementioned driving transistor (DTI 1). 
orresponding to the aforementioned set step and the aforementioned reset step, the luminescence period (El) in the 
xel 1 1 of the 1st line 1st train is set up. In addition, since some time may be taken for a transistor or a light emitting 
jvice to answer to a signal, as shown in this drawing, the start time and end time of a luminescence period may shift 
om the start time of a set step, and the end time of a reset step somewhat, respectively. Moreover, although the period 
hich gives the period, set, and reset signal which give the 1st and 2nd ON signals has lapped completely in this 
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rawing, respectively, depending on an operating condition or spec, it does not necessarily need to lap completely. 
)029] Although the following set step and following reset step in the scanning line (S2) are performed so that it may 
Dt lap with the set step and reset step in the scanning line (SI), it is desirable to carry out to the nearest timing, as 
lown in drawin g 3 . Hereafter, a set step and a reset step are performed about each scanning line after the 3rd 
canning line (S3), it shifts to the next vertical-scanning period after one vertical-scanning period's expiring similarly, 
id a set step and a reset step are similarly performed about each scanning line. Here, although the ratio of the length 
f the luminescence periods El, E2, and E3 is about 1:2:4, thereby, eight gradation of 0, 1, 2, 3, 4, 5, 6, and 7 is 
stained. 

)030] Although drawing 3 showed the example at the time of dividing a horizontal scanning period during [ two ] the 
lbhorizontal scanning, as shown in drawin g 4 , it can also set up a set step or a reset step per horizontal scanning 
sriod. In drawing 4 , the period of a set step and the period of a reset step are set up so that it may be completely made 
i agreement during the horizontal scanning. However, it is not necessary to necessarily perform a set step and a reset 
ep using all the times of one horizontal scanning period. 

K)31] You may perform a part or all set-reset operation during the same horizontal scanning among set-reset operation 
f multiple times. Such an example is shown in drawing 5 . In this example, a set step and a reset step are performed by 
taking into a unit the subhorizontal scanning period (SH) divided into four of a horizontal scanning period (H), and 
te first one set-reset operation is performed within the same horizontal scanning period, the subhorizontal scanning 
sriod which performs a set step in set-reset operation of the 2nd henceforth, and the subhorizontal scanning period 
hich performs a reset step — **** — it belongs to the horizontal scanning period In each vertical-scanning period, set- 
set operation in the 2nd scanning line (S2) is started after the horizontal scanning period end in the 1st scanning line 
>1). Hereafter, set-reset operation is similarly performed about each scanning line after the 3rd scanning line (S3). 
>032] In addition, also in the drive method of which electro-optics equipment shown in drawing 3 -5, although carried 
it one by one from short set-reset operation of the time interval between a set step and a reset step, there is not 
scessarily no need of performing short set-reset operation of a time interval first, and it can be chosen according to an 
Derating condition, spec, etc about in what turn set-reset operation from which a time interval differs is performed, 
ioreover, what is necessary is not to necessarily give a reset signal a fixed period, to make it correspond to the length 
Fa desired luminescence period, and just to set up suitably the timing of the ON signal and reset signal which are 
iven to a switching transistor, although it is desirable to give a reset signal a fixed period like the drive method of the 
ectro-optics equipment shown in dra win g 3 ^5 in order to simplify circumference circuit systems, such as a data-line 
river. 

>033] Drawing 6 is drawing showing the current characteristic of a light emitting device in the example of this 
tvention. A horizontal axis is current value [ in / organic electroluminescent element / in the control potential (Vsig) 
id the vertical axis which are given to the gate electrode of a driving transistor ] (Hep). Since the current value and the 
tminescence brightness in organic electroluminescent element are in proportionality mostly, you may think that the 
srtical axis corresponds to luminescence brightness. It is desirable to control organic electroluminescent element by 
ds example in either a perfect ON state or the two state of a perfect OFF state, therefore, in a perfect ON state or a 
srfect OFF state, since current value (Hep) is about 1 law, even if it changies transistor characteristics, the current 
ilue in a light emitting device hardly changes, but luminescence brightness also serves as about 1 law It becomes 
Dssible from this to realize quality-of-image homogeneity. 

K)34] Draw ing 7 is drawing showing the manufacturing process of the TFT of the electro-optics equipment 
>ncerning the example of this invention. First, an amorphous silicon is formed on a glass substrate 1 by PECVD 
hich used SiH4, and LPCVD using Si2H6. By laser radiation, such as an excimer laser, and solid phase growth, an 
norphous silicon is made to polycrystal-ize and the polycrystal silicon layer 2 is formed ( drawin g 7 (a)). After 
irrying out patterning of the polycrystal silicon layer 2, the gate insulator layer 3 is formed and the gate electrode 4 is 
>rmed further ( drawing 7 (b)). Impurities, such as Lynn and boron, are driven into a self-adjustment target at the 
Mycrystal silicon layer 2 using the gate electrode 4, and MOS transistors 5a and 5b are formed. In addition, 5a and 5b 
*e p type transistor and n type transistor here, respectively. After forming an insulator layer 6 between the 1st layer, a 
>ntact hole is punctured and a source electrode and the drain electrode 7 are formed further ( drawing 7 (c)). Next, 
;ier forming an insulator layer 8 between the 2nd layer, a contact hole is punctured and the pixel electrode 9 which 
>nsists of ITO further is formed ( drawing 7 (d)). 

K)35] Drawing 8 is drawing showing the manufacturing process of the pixel of the electro-optics equipment 
mcerning the example of this invention. First, the adhesion layer 10 is formed and opening is formed corresponding 
► a luminescence field. Opening is formed after forming the layer intermediate layer 1 1 ( drawing 8 (a)). Next, the 
ettability on the front face of a substrate is controlled by performing plasma treatment, such as oxygen plasma and 
F4 plasma. Then, the hole-injection layer 12 and a luminous layer 13 are formed according to vacuum processes, 
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ich as liquid phase processes, such as a spin coat, squeegee coating, and an ink-jet process, and a spatter, vacuum 
/aporationo, and the cathode 14 which contained metals, such as aluminum, further is formed. Finally the closure 
yer 15 is formed and organic electroluminescent element is completed ( drawin g 8 (b)). The role of the adhesion 
yer 10 is improving the adhesion of a substrate and the layer intermediate layer 1 1 , and obtaining an exact 
minescence area. The role of the layer intermediate layer 1 1 is keeping away cathode 14 from the gate electrode 4, a 
>urce electrode, and the drain electrode 7, controlling surface wettability, in case the hole-injection layer 12 and a 
minous layer 13 are formed in reducing a parasitic capacitance and a liquid phase process, and performing exact 
itterning. 

>036] Some examples of the electronic equipment which next applied the electro-optics equipment explained above 
e explained. Drawing 9 is the perspective diagram showing the composition of the mobile type personal computer 
hich applied the above-mentioned electro-optics equipment. In this drawing, the personal computer 1 100 was 
mstituted by this soma 1 104 equipped with the keyboard 1 102, and the display unit 1 106, and is equipped with the 
ectro-optics equipment 100 of the above-mentioned [ this display unit 1 106 ]. 

►037] Moreover, drawing 1 0 is the perspective diagram showing the composition of the portable telephone which 
)plied the above-mentioned electro-optics equipment 100 to the display. In this drawing, the portable telephone 1200 
equipped with the above-mentioned electro-optics equipment 100 with the ear piece 1204 besides two or more 
aeration buttons 1202, and the speaker 1206. 

i038] Moreover, drawing 1 1 is the perspective diagram showing the composition of the digital still camera which 
>plied the above-mentioned electro-optics equipment 100 to the finder. In addition, it is shown in this drawing in 
connection / with an external instrument ] simple. To the here usual camera exposing a film according to a 
lotographic subject's light figure, the digital still camera 1300 carries out photo electric translation of a photographic 
ibject's light figure by image pck-up elements, such as CCD (Charge Coupled Device), and generates an image pck- 
) signal. The above-mentioned electro-optics equipment 100 is formed, it has composition which displays based on 
e image pck-up signal by CCD, and electro-optics equipment 100 functions on the tooth back of the case 1302 in the 
gital still camera 1300 as a finder which displays a photographic subject. Moreover, the light-receiving unit 1304 
mtaining an optical lens, CCD, etc. is formed in the case 1302 observation- side (setting to drawing rear-face side). 
»039] When a photography person checks the photographic subject image displayed on electro-optics equipment 100 
id does the depression of the shutter release 1306, the image pck-up signal of CCD at the time is transmitted and 
ored at the memory of the circuit board 1308. Moreover, if it is in this digital still camera 1300, the video signal 
ltput terminal .1312 and the input/output terminal 1 3 1 4 for data communication are formed in the side of a case 1 302. 
nd as shown in drawing, a personal computer 1430 is connected to the input/output terminal 1314 for the latter data 
>mmunication for a television monitor 1430 again at the former video signal output terminal 1312 if needed, 
spectively. Furthermore, the image pck-up signal stored in the memory of the circuit board 1308 by predetermined 
aeration has a television monitor 1430 and composition outputted to a personal computer 1440. 
»040] In addition, as electronic equipment by which the electro-optics equipment 100 of this invention is applied, 
***** equipped with the liquid crystal television, the video tape recorder of a viewfinder type and a monitor direct 
ewing type and car navigation equipment, the pager, the electronic notebook, the calculator, the word processor, the 
orkstation, the TV phone, POS terminal, and touch panel other than the personal computer of drawing 9 , the cellular 
lone of d r aw in g 10 , and the digital still camera of drawing 1 1 etc. is mentioned. And it cannot be overemphasized 
at can apply the electro-optics equipment 100 mentioned above as a display of these various electronic equipment. 
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NOTICES * 

apan Patent Office is not responsible for any 
outages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**♦* shows the word which can not be translated. 
.In the drawings, any words are not translated. 
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£*l£ 0 DS (Dl) , DS (D2) RXfUS (D3) 

»*r*jfc-Ci^aa^ 
[0 0 2 8] H 1 COS>l7K¥*S»3ra SHI 

ic. r^fiM (si) ^u^j/f^F7^ 

* (ST ii) icifRi (D^r>m^^^ mmm<n* 

* (DTll) o»a*fcf±*iKi*:»«i-S-fey Hfs 
t^f-^$D lM^>f ^ h7^^ (ST 
11) ^LTK7>ft^h7y^^ (DTll) 
\z.**tl*>\ -try h^'fy^J:«UI**^8**fcfl 20 
*363te4r»»i-*6 *¥*SE«IIR|H 2 £>M;k3ft££ffiim 
SH2ic rjfeffijft (SI) ^LT^j/f^hyy 
v>** (ST1 1) (d^2(7)^-Wfi^-^^etL. ffiflE 

yisv^z (dtii) <D#mm&miR-tz>v±ybm 

11) Sr^UXffiflB K7^T tr^^ h7^^ (DTI 
1) Iwyir^y h^t^-^^-^^j yir^x h^fy^J: 9 
36#*^<o#«3feSraR-ra 0 ftffittv V**ry?tm 
Eytyh^fy^lwMLT, SfSifrffli^Jcoiiiilt 30 
1 lid*5lt6«*J(llB (El) «^^5 0 ft 

5 t»5t»IIBoBB*fti»IB i »TB»IBas*ft«vte * h * 
dSftv^«Atf*>6. , 40 

[0 0 2 9] &<7>jfe3iEj| (S 2) {CibMtSi?;/ h^f^ 
^R^y-fey h^r^/ft ^iffi (S 1) ic4bMt^ir 

s> h^xs^Rt/y-fc * bXTy^tnmtihtz^z b 
\zftyfiK m 3 Uci 5 l-&t>£^*-f S is^xft 
5ditfff4U\ J^Tx RHSKLT, 3#B<£>7felE#l 
(S3) «»^#*acj»^ot^Tir2x h^^y^Zit/y 
•try h^x^^SrfTt\ — 3(Z>Sia3feSE»IW3SS»T«, 

383fcJHIHEl. E 2&tfE 3<Dg$tDitte:fcJ:^ 1 : 50 
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2 : 4t$)6^\ :tlCJ: 9 0, 1.2. 3, 4, 5, 

* [0030] B3wt, fo¥M&mm&2-D(Dmfc¥-M& 

«fc 5 KHZ ^ h^s^SEfctty-fcy h^^&TMPjfe 
[0 0 3 1] fflftHKO-fcy h-y^s/ Mbfl^5*>-» 

^<ommmxn. At^j&tmm (h) rt<&4ou:$MM$ 

*ifc»I*¥*3K»i»0 (SH) tyMf 
y^RXfV±y h^y"y^^:ft^\ JgtflJO— HKZHr y h 

^^rff ? BJ;k¥jfe3£»JIB] t. V-ty bxzry 7* ft 5 SJ 

#ffiE**j«rai;i*5i>-c\ i#e^ii (sd 
ftSTk^atffliffljftT*. 2#so^Si» (S2) ic** 

X, 3#B<DjfeStl& (S3) «»^#*3MftlCOt*T-fe 
[0 0 3 2] /^4b\ El3-5i^UfcV^tlC0mtC^ 

^goiga^jfe^io^Tt. -fey h^T'tyt^ 

tta-fey h-y iry hib^^cc>J:5*«i#X*fT5^ 
{g)3-5^^Lfcm^^@^Sg^fecoj:p 

fc^ic, -^o^w-ey-fes' 

Ut^N ^"fbt>— ^<7?^»5Ty -fey hm^-Sr^x6i^ 
fy/h7^^l^iUy(lti: y*fey hfi^-i: 

[oo3 3] H6ft *mM<DmMm\zftytm*<nmm 

<D^-h«ffii-^^6SJ»Sffi(Vs i g), 

hD^^^jy-fe^lR^-JCiSf+SmSKffl (lie 
p) -C&£o hP/^^^y-fe^^^l-^tt 

4^7ttJBICi3V^tt, (I I e p) telJtf-^ 



11 

[0 0 34] 0 7 tt**MOSat«^«6««3t**SB 

^7^SSl±l:, SiH 4 SrfflV^PECVD^ S 
i 2 H 6 &JBV^fcLPCvbK:J: 9, 7^7r^'>y^ 

i§\ #J6i'>yayi2fc«fiW-8 (0 7(a)) 0 

*:**U *6l!iy-h«li4 (El 7 

(b)) o U isteX<D*tmt:#- hm<14Srffl 

V^TSBS^WlC^Jiefiv'y 3^«2iCjT*>5&^ MO 

W: 5 aM5 blitMHpih^y^^Wnl h 
?v^^-efc*. JftlBnfelWetrflMtb*:*, =■ 

-OIHi7^«t6 (H7 (c) ) o JB2JBB 20 

Jft»Bl8«:JKjSbfc8L h*-^S:BB7LU. * 

(d)) . 

[0 0 3 5] IH 8 12, **MO«»«lw«6««3[**K 

-Mill lSrJRSbfcflL BP«S:*/*ra""(B8 

(a) ) 0 tfcK. i|7 P 7^CF 4 /7Xv/j:^ 

&«1 4 «:»*-*■». *«lc»Jt«l 5*r»j*U Wttt 

(b) ) . cfiiooMid, mmtmmmiit<D 

cfct^KW >«S 7 1 4S:»<5ff+t\ S£Sfi 

at/, ttffi^o-fe^^jETLttAWl 2 40 

[0 0 3 6] ofl:, Hll^KW Lfc««36^SSB*iB 

*SV^T, '^—V-rtVzil/^zL — ? 110 011, tf— 
K 1 10 2 $r!x.W(*S 1104h y h 1 

1 0 6 k\Z£ Vffif&Ztl, Z(Om^=-y hi 10 6^ 

«r*oitft3te^36B ioo ft«x.Tt^5. 50 
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[00 3 7] 110 ttM5fia>fl|«3t^iSB'l o 0 

-CfcSo coHI-*5V>T. KmUSttl 2 OOli.JS 
(nmttrtfisi 2 o 2<oraa\ §Mp 1 2 0 4, i£!£q 
1 2 0 6 i:HI:, «fefc*>««#¥«B 1 0 0 &m*-X 

[0 0 3 8] £fc, 0 1 1 ^^xfi^m^A^B 100 

»U f^^Wf^^7l 300fl, tft^ffO* 
MCCD (Charge Coupled Device) t^OStti^ 

^frti* ^13 o otc^ott^^— ^ 130 2^)nrnic 

fi. fflxE^m^C3t^SBl 0 O^Klt&n, CCDtcJ; 

^fSIl 0 0«:»¥ftSrS^t5 7r^^i UT 
«fiB-T6o 'Jr— * 1 3 0 2OgKfl (BI-*5V*T 

fcia. ^i^yx^ccD/^'^m 

cx- 5/ h 1 3 0 4^tte>ttTV^o 
[0 0 3 9] »»#35S«ft*#3Sfi 100 Iw***jS*L*: 
L^ir 2****^1 3 0 6£#T"*-6 

3 o 8co/^ey tctei^ . fe^^ti^o dco^-rv* 

^yVX^^7l 3 00l;fcotll ^1302 

izxieffiu:, tr^fs-g-m^ss^ i 3i2^ y^— ^iif§ 

ffl©MA«KFl 3 14 ir^ ( t^ttrv^ 0 ^LT, 
ifot'ft^ttlM^l 3 1 
2l:ij:7i/t^^ 1 4 3 0/i\ £fc, &#(D^r — ?m 
«fl§OAfflrt«^l 3 1 4^(i/N°-y^^^t: 0 ^-^ 

1430^ ^n^tL^i-fScx^^n^. $ e> 
ffi7£<D&mz£V®&m&i 3 o 8(D^^eycM 

/wavtfa— * 1 4 4 0Jcm^SttSti^tc:/ < coTv> 

5. 

[0 04 0] ioo t>mm 

BliowMm 01 i<D7 f 4i?#/*'X?-/i'# 

>3£B, ^-v^. m^ifS, «7-K^o -try 

tf\ !7-^^7->3 >^fS;is, poss*, * 

fggl 0 0ds»fflprtt/jrow:m5*-et<cvv 
[01] *»^^ltlK«(r«5««3fc¥aSBa>liiSR«ffi 

iHi2S^^-r0T-fe^o 

[02] *ftw<Dmmm\z&z>m%.ft&mm<omm&w 



(8) 

[H3] *&w<Dmmm\c&zm&yt¥mM(omw>jj&; 
im4] *&W0>nnmmzm&%mmm<omm2>i£ 

[B6] ^M^ItlfiW^^R^lR^^WMWtt*^ 
[El 7] *XROltll«^ff6«9UK¥KK«>aBKxa . 10 

[as] **w^jiifc«iwffi6«***KBwjBaxa 

[H9] *»Ww-**«lwJ:**«36¥SS«S: % 

[mi o] *&w<n-mmm\z£zm&ft¥mw&. m 

So 

[Ell lj jHKfllc J: S«**»K«Sr, 7 20 

v 

A ft 
LI 1 
DT 1 
ST 1 
€11 

SI l#@<£>7&^$i 30 
S 2 
D 1 
D 2 
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H4 4#B<&*¥jfe3iE»!WI 

SH M*¥£ft»in 

Shi i # g oM^c^xjnin 

S H 2 2 * g 0M*?£XJIlilRI 

ss (si) i#eojfe3tEj»03fea«^ 

SS (S2) 2#g<7>fe6*6<ajfeatte* 

SS (S3) 3 # g <D1&ER(Oj&Etil& 

DS (Dl) 1 #g C0^-^j^(7)^-^f*^ 

DS (D2) 2#gtf>x — ^GO-^— 

DS (D3) aSgOD^-^IScO-r-^fg-^- 

El WIR 1 1 1 <z>*3te»j|BJ 

E2 Wig 1 1 (OB 2 «)«3fe)Rm 

e 3 mm i i (Dm 3 wattanw 
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1 I e p BSSffl[ 
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2 #»*i/yay| 

3 y-M6«BI 

4 hti 

5 a P Sh7^^ 
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